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1. Introduction and results. -During the last several years there has been considerable interest in the study of light scattering in non-equilibrium (but near equilibrium) situations (Refs. [1] [2] [3] [4] and references cited therein). All these studies focussed on the effects of fluctuations of simple fluids in non-equilibrium situations like e.g. static temperature gradient or stationary shear flow. Parts of the results of the theoretical papers were verified experimentally [5] .
In a recent paper by the present authors [6] the influence of a static temperature gradient on the light scattering spectrum in nematic liquid crystals was investigated. The central peak caused by director fluctuations was found to be deformed into an asymmetric shape (and slightly shifted).
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Thereby the non-equilibrium contributions are wave-vector dependent and are measurable only by small angle scattering.
In the present paper we investigate the fluctuation spectrum in nematics when the non-equilibrium situation is due to a stationary shear flow. This is the unique case where the external force breaks just that symmetry, which is already spontaneously broken. That means, the director n of the nematic phase takes a certain direction in the shear plane (given by the flow alignment angle [7] ) and fluctuations of n experience a restoring force, which does not vanish in the long wave length limit k -~ 0. These are the fluctuations which give the non-equilibrium contributions to the central peak ( [8, 9] .
The equations of state are [8, 9] In appendix I we derive from the general nonlinear hydrodynamic equations (I. 1)-(1. 3) including fluctuating forces [10] the equations linearized about the non-equilibrium steady state (1.4) and (1.5 [10] required to ensure the self-consistency of the hydrodynamic equations. They are assumed to be Gaussian and Markoffian, i.e. fa E { 0~, ~ } Restricting ourselves to situations near equilibrium, (i.e. well below any threshold of a shear flow instability [11] [12] [13] [14] [15] [16] ) the fluctuation dissipation theorem holds and the entropy production serves as a potential [3, 17] . The The correlation function 3~,~(k) is measured by inelastic, depolarized light scattering [8, 9] .
In our case the polarization of the electric vector changes from the direction parallel to n to the x-direction and OJ and k are the differences between incoming and scattered frequencies and wave vectors, respectively. Concentrating on the narrow and high peak in (3 . 3), which is responsible for the high scattering intensity in nematic liquid crystals, equation (3 . 3) simplifies into Assuming the inequality p2 ~ ~K 2 to hold, which implies also p2 ~ ~2 and p2 p2 ~ ¡ 4 for all realistic valves of S l' the equilibrium part of xw "x(k) reads (ct also [9] are the frequencies, where the equilibrium and non-equilibrium peak take half of their maximal value, respectively.
As already discussed in the introduction, neither b x nor S vanish in the limit k II -~ 0 (or k, -+ 0) and S depends only very weak on the direction of k. There, we have also pointed out the differences to the case of an external static temperature gradient [6] .
Besides the above mentioned change in height and shape of the equilibrium peak, there is a reduction in overall intensity due to the non-equilibrium situation. For the static correlation function we obtain from (3.6) This means that the elastic energy of the director fluctuations (i.e. the gradient energy) is raised and described by « effective static susceptibilities » K2 3 = K2,3(1 + a). This stabilization of the director field by the shear flow reduces the scattering intensity. Such an effect on the intensity is not present in the case of an external temperature gradient [6] . In order to get an estimate for the importance of the non-equilibrium effects we However, the r.h.s. of (11.4) vanishes identically, since 6 a and bn contain only fluctuating forces at wave vectors k ± q, while Qk and 7Ek are at wave vectors k and nk 7r~ )~ = nk O'k' &#x3E; = y~ trk*' &#x3E; = 0 for k 5~ k' according to (2.8) . Therefore, in first order, ( nk k n* &#x3E; is the same, as we had omitted the S z-terms from the beginning.
